Of 700 coagulase-positive staphylococcal strains isolated from humans, 692 (98.9%) produced protein A. Of 100 coagulase-negative strains, 2 were protein A-positive.
and cell-bound protein A were then separately in a series of doubling dilutions titrated by a hemagglutination technique, the principle of which is that protein A causes agglutination of sheep red blood cells sensitized with rabbit antibodies by reacting with the Fc part of the rabbit immunoglobulins (8, 16 (1) . Table 1 summarizes the results of the tests on 700 coagulase-positive and 100 coagulase-negative strains of staphylococci. Of 700 coagulasepositive strains, all were deoxyribonuclease-positive, and extracellular protein A was demonstrable in all but 8 strains. Of 100 coagulase-negative strains, two produced protein A and were also deoxyribonuclease-positive. Figure 1 demonstrates the quantitative distribution of extracellular protein A in the 700 coagulase-positive staphylococcal strains. The group of strains producing most protein A includes Cowan 1, which has mainly been used for studies of protein A. A comparable distribution spectrum was obtained for cell-bound protein A. On a weight basis, two to six times more cell-bound protein A than extracellular protein A was detected. However, in 20 of the strains producing extracellular protein A, cell-bound protein A could not be detected. As the specific activity in the hemagglutination test was approximately VOL. 2, 1970 30 times lower for purified, heat-extracted, cellbound protein A than for purified extracellular protein A, it might be that very low contents of cell-bound protein A could not be detected with the technique used.
No detailed study of the distribution of protein A in strains of S. aureus has been published, but it was reported that nearly all strains of S. aureus encountered in routine work and all of 13 type strains except Wood 46 contain protein A (11, 14) . In this study a small amount of extracellular as well as cell-bound protein was detected in Wood 46, probably because of the sensitivity of the hemagglutination test.
The data presented in Table 1 show good correlation between protein A production, deoxyribonuclease, and coagulase activity. The parallel observed between these apparently dissimilar properties warrants further investigation. Although no definite statement can yet be made about the role of protein A in staphylococcal pathogenicity, it is of interest that almost all strains regarded as potentially pathogenic produce this protein in addition to deoxyribonu- clease and coagulase. The ability of staphylococci to produce protein A may be more closely linked to a mechanism of pathogenesis than its capacity to destroy deoxyribonucleic acid and to coagulate blood plasma. In conjunction with clinical and experimental studies, it should be of value to investigate the significance of protein A production in relation to the pathogenicity of staphylococci.
